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(54) MEMORY AND MANUFACTURING METHOD THEREFOR

(57) A memory and a method for manufacturing the
same are provided. The memory includes: a substrate
(20) including an isolation structure (21) and an active
area (22) between adjacent isolation structures (21); a
first gate structure, the first gate structure locates in a
first groove (213) of the isolation structure (21), includes
a first gate filled in the first groove (213), and the first
gate includes a first conductive layer (23) filled at the
bottom of the first groove (213) and a second conductive
layer (24), the second conductive layer locates above
the first conductive layer (23), and the work function of
the material of the first conductive layer (23) is greater
than that of the material of the second conductive layer
(24); a second gate structure, located in the second
groove of the active area, includes a second gate filled
in the second groove, and the material of the second gate
is the same as that of the second conductive layer.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to the Chinese
Patent Application No. 202010802218.4, filed on August
11, 2020, entitled "MEMORY AND METHOD FOR MAN-
UFACTURING SAME", which is incorporated by refer-
ence herein in its entirety.

TECHNICAL FIELD

[0002] The disclosure relates to the field of semicon-
ductors, in particular to a memory and a method for man-
ufacturing the same.

BACKGROUND

[0003] The memory is a memory component for storing
programs and various data information, and can be clas-
sified into a read-only memory and a random access
memory according to the types of the memory used. The
memory typically includes a capacitor and a transistor
connected with the capacitor. The capacitor is configured
to store a charge representative of the stored information
and the transistor is a switch for controlling the inflow and
discharge of the charge of the capacitor. The transistor
has a source, a drain, and a gate, and the gate is con-
nected to the word line.
[0004] However, with the increasing miniaturization of
process nodes, the problem of memory signal interfer-
ence becomes increasingly serious, and how to solve
this problem has become an important issue of memory
process optimization.

SUMMARY

[0005] The disclosure provides a memory and a meth-
od for manufacturing the same, which facilitate the re-
duction of signal interference between active areas on
both sides of an isolation structure.
[0006] To address the above problem, the disclosure
provides a memory including: a substrate, the substrate
includes an isolation structure and an active area be-
tween adjacent isolation structures; a first gate structure,
the first gate structure locates in a first groove of the iso-
lation structure, and includes a first gate filled in the first
groove, and the first gate includes a first conductive layer
filled at the bottom of the first groove and a second con-
ductive layer located above the first conductive layer, and
the work function of the material of the first conductive
layer is greater than that of the material of the second
conductive layer; a second gate structure, the second
gate structure located in a second groove of the active
area, and includes a second gate filled in the second
groove, and the material of the second gate is the same
as that of the second conductive layer.
[0007] Furthermore, the first gate structure includes a

first gate dielectric layer covering the bottom surface and
sidewalls of the first groove, and the second gate struc-
ture includes a second gate dielectric layer covering the
bottom surface and sidewalls of the second groove. The
material of the first gate dielectric layer is the same as
that of the second gate dielectric layer.
[0008] Furthermore, the thickness of the first gate di-
electric layer in the direction perpendicular to the surface
of the substrate is greater than the thickness of the first
gate dielectric layer in the direction parallel to the surface
of the substrate.
[0009] Furthermore, the first gate structure further in-
cludes a first blocking layer covering the surface of the
first gate dielectric layer, and the first blocking layer is
configured to block the migration of metal ions in the first
gate towards the first gate dielectric layer.
[0010] Furthermore, the second gate structure further
includes a second blocking layer covering the surface of
the second gate dielectric layer, and the second blocking
layer is configured to block the migration of metal ions in
the second gate towards the second gate dielectric layer.
[0011] Furthermore, the material of the first blocking
layer is the same as that of the second blocking layer.
[0012] Furthermore, the depth of the first gate in the
substrate is greater than that of the second gate in the
substrate.
[0013] Furthermore, the first groove has a first depth
in the substrate, and the second groove has a second
depth in the substrate, and the difference between the
first depth and the second depth is 10% to 50% of the
first depth.
[0014] Furthermore, the isolation structure further in-
cludes a third groove that has an opening width less than
that of the first groove in the direction parallel to the sur-
face of the substrate, and the third groove is filled with a
third gate structure which has a material same as that of
the second gate structure.
[0015] Furthermore, the isolation structure further in-
cludes a third groove that has an opening width less than
that of the first groove in the direction parallel to the sur-
face of the substrate, and third groove is filled with a third
gate structure which has a material same as that of the
first gate structure.
[0016] Furthermore, in the direction perpendicular to
the surface of the substrate, the top surface of the first
conductive layer is lower than or flush with the bottom
surface of the second gate.
[0017] Furthermore, in the direction perpendicular to
the surface of the substrate, the thickness of the first con-
ductive layer is in a range of 1 nm to 5 nm.
[0018] Furthermore, the material of the first conductive
layer includes at least one of titanium nitride, tungsten,
nickel or cobalt.
[0019] Furthermore, the material of the first conductive
layer includes tungsten, and the crystal orientations of
the tungsten in the first conductive layer include [100]
and [110].
[0020] Furthermore, the material of the second con-
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ductive layer includes tungsten, and the crystal orienta-
tion of the tungsten in the second conductive layer in-
cludes [111], [113], or [116],
[0021] Correspondingly, the disclosure further pro-
vides a method for manufacturing a memory, the method
includes following acts. A substrate is provided. The sub-
strate includes an isolation structure and an active area
between adjacent isolation structures. An etching proc-
ess is performed to form a first groove in the isolation
structure and a second groove in the active area. A first
deposition process is performed to form a first conductive
layer filled at the bottom of the first groove. A second
deposition process is performed to form a second con-
ductive layer filled above the first conductive layer and
in the second groove. The work function of the first con-
ductive layer is greater than that of the second conductive
layer. The first conductive layer and the second conduc-
tive layer filled in the first groove form a first gate. The
second conductive layer filled in the second groove forms
a second gate.
[0022] Furthermore, before performing the first depo-
sition process, the method further includes the following
acts. A first gate dielectric layer covering the bottom sur-
face and the sidewalls of the first groove and a second
gate dielectric layer covering the bottom surface and the
sidewalls of the second groove are formed. The material
of the first gate dielectric layer is the same as that of the
second gate dielectric layer.
[0023] Furthermore, before performing the first depo-
sition process, the method further includes following acts.
A first blocking layer covering the surface of the first gate
dielectric layer is formed. The first blocking layer is con-
figured to block the migration of metal ions in the first
gate towards the first gate dielectric layer.
[0024] Furthermore, the first blocking layer and a sec-
ond blocking layer covering the surface of the second
gate dielectric layer are formed in the same process. The
second blocking layer is configured to block the migration
of metal ions in the second gate towards the second gate
dielectric layer.
[0025] Furthermore, in the direction perpendicular to
the surface of the substrate, the depth of the first groove
of the isolation structure is greater than that of the second
groove of the active area.
[0026] As compared to the related art, the disclosure
has the following advantages:
[0027] In the above-described technical solutions, as
compared to the second gate, the first gate further has
a first conductive layer with a greater work function of
material, so that the first gate structure has a higher
threshold voltage than the second gate structure. In the
case that the operating voltage applied to the first gate
remains unchanged, the higher the threshold voltage of
the first gate structure is, and the less electrons are ca-
pable of being actuated by the operating voltage, so that
the number of electrons gathered in the channel region
below the isolation structure decreases, and it is difficult
to form a channel. In this way, it is difficult for the electrons

to transition from one active area to another through the
channel region, thereby reducing the signal interference
between active areas on both sides of an isolation struc-
ture.
[0028] In addition, the depth of the first gate in the sub-
strate is greater than that of the second gate in the sub-
strate. In this way, it is advantageous to reduce the re-
sistance of the portion of the word line in the isolation
structure, thus improving the capability of the signal
transmission of the word line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] One or more examples are illustrated by the fig-
ures of the appended drawings, which are not to be con-
strued as a limitation of the examples, and elements in
the drawings have the same reference numerals are rep-
resented as similar elements. Unless otherwise indicat-
ed, the figures in the drawings do not constitute a limita-
tion in scale.

FIGs. 1 to 3 are schematic structural diagrams of a
memory;

FIGs. 4 to 17 are schematic cross-sectional structure
diagrams corresponding to each step of a method
for manufacturing a memory according to an exam-
ple of the disclosure.

DETAILED DESCRIPTION

[0030] Referring to FIG. 1, a memory includes an active
area 12 and an isolation structure 13 located between
adjacent active areas 12; and bit lines are located above
the active area 12 and the isolation structure 13, and
word lines 11 are located in the active area 12 and the
isolation structure 13. FIG. 2 is a schematic cross-sec-
tional diagram in the first cross-sectional direction of the
memory shown in FIG. 1. FIG. 3 is a cross-sectional di-
agram in the second cross-sectional direction of the
memory shown in FIG. 1.
[0031] As the word line 11 is located in both the active
area 12 and the isolation structure 13, in the process of
etching to form the word line 11, the gate structure 133
is also formed in the isolation structure 13 besides that
the gate structure 133 formed in the active area 12. The
gate structure 133 consists of the gate 135 and the gate
dielectric layer 134.
[0032] As the gate structure 133 is provided in the iso-
lation structure 13, when an operating voltage is applied
to the word line 11, the gate 135 in the isolation structure
13 actuates electrons in the active areas 12 located at
both sides of the isolation structure 13, and the actuated
electrons will gather in the channel region located below
the isolation structure 13, thereby forming a channel. The
electrons can transition between adjacent active areas
12 through the channel, thereby causing signal interfer-
ence. The number of actuated electrons is associated
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with the threshold voltage of the gate structure 133. Un-
der the same operating voltage, the higher the threshold
voltage is, the less electrons actuated by the gate 135.
[0033] The value of the threshold voltage is associated
with the width L of the gate 135 in the first cross-sectional
direction AA. The greater the width L is, the larger the
electric field of the gate 135 is at an operating voltage,
and the less the threshold voltage is; In addition, the
threshold voltage is also related to the depth d of the gate
134 in the substrate 10. The greater the depth d is, the
stronger the electric field the gate 135 has in a working
voltage, and thus the threshold voltage is lower.
[0034] According to the width L in the first cross-sec-
tional direction AA, the isolation structure 13 may be di-
vided into two kinds, i.e., the first isolation structure 131
and the second isolation structure 132. The width L of
the first isolation structure 131 is less than the width L of
the second isolation structure 132. As the width L of the
second isolation structure 132 is greater, the intensity of
electric field of the gate 135 in the second isolation struc-
ture 132 is relatively high, and the threshold voltage is
relatively low, so that the electrons in the active area 12
located at both sides of the second isolation structure
132 are more likely to be actuated to transition, thereby
causing signal interference.
[0035] On the contrary, as the width L of the first iso-
lation structure 131 is relatively narrow, the intensity of
electric field of the gate 135 in the first isolation structure
131 is relatively low, and the threshold voltage is relatively
high, so that the electrons in the active area 12 located
at both sides of the first isolation structure 131 are not
likely to be actuated to transition, and thus signal inter-
ference problem is relatively unserious.
[0036] In order to solve the above problem, the disclo-
sure provides a memory and a method for manufacturing
the same. By providing a first conductive layer located
at the bottom of a first groove in addition to a second
conductive layer, the first gate structure has a relatively
high threshold voltage and a second gate structure has
a relatively low threshold voltage. Under the condition
that the operating voltage applied to the first gate remains
unchanged, the threshold voltage of the first gate struc-
ture is relatively high, and the number of actuated elec-
trons is less, and the number of electrons gathered in a
channel region below the isolation structure is less, so
that it is difficult to form a channel. In this way, it is difficult
for the electrons to transition from one active area to an-
other through the channel region, thereby reducing signal
interference between the active areas at both sides of
the isolation structure.
[0037] In order to make the purposes, technical solu-
tions, and advantages of the examples of the disclosure
clearer, each example of the disclosure will be described
in detail with reference to the appended drawings. How-
ever, it will be appreciated by those skilled in the art that
in various examples of the disclosure, numerous techni-
cal details are set forth in order to enable the reader to
better understand the disclosure, but the technical solu-

tion of disclosure can also be achieved without these
technical details and various changes and modifications
based on the following examples.
[0038] FIGs. 4 to 17 are schematic cross-sectional
structures corresponding to each step of a method for
manufacturing a memory according to an example of the
disclosure. For ease of understanding, schematic cross-
sectional structures of the first cross-sectional direction
AA and the second cross-sectional direction BB are pro-
vided for each of manufacturing steps.
[0039] Referring to FIGs. 4 and 5, a substrate 20 is
provided. The substrate 20 includes an isolation structure
21 and an active area 22 located between adjacent iso-
lation structures 21.
[0040] In this example, in the first cross-sectional di-
rection AA, the isolation structure 21 includes a first iso-
lation structure 211 and a second isolation structure 212
with different widths. The width of the second isolation
structure 212 is greater than that of the first isolation
structure 211. The depth of the second isolation structure
212 in the substrate 20 is greater than that of the first
isolation structure 211 in the substrate 20 due to an etch
loading effect.
[0041] "Etching loading effect" means that under the
same etching process, the depth of the groove formed
by etching is related to the width of the opening of at the
top of the groove. The wider the opening at the top is,
the more plasma gas acting on the etching is, so that the
depth of the groove is deeper.
[0042] In this example, a dielectric layer 20a is further
provided at the top of the substrate 20, and can be used
to protect the substrate 20 or to support other structures.
For concision of illustration, the dielectric layer 20a is not
shown in a schematic cross-sectional structure diagram
in the first cross-sectional direction AA.
[0043] Referring to FIGs. 6 and 7, an etching process
is performed to form a first groove 213 in the isolation
structure 21 and a second groove 221 in the active area
22.
[0044] In this example, the depth of the first groove 213
in the substrate 20 is greater than that of the second
groove 221 in the substrate 20, so that a thicker gate in
the direction perpendicular to the surface of the substrate
20 can be formed by subsequent filling, thereby reducing
the resistance of the word line in the second isolation
structure 212. In other examples, the depth of the first
groove in the substrate is equal to or less than that of the
second groove in the substrate.
[0045] In this example, with the depth of the first groove
213 being greater than that of the second groove 221, it
is also advantageous for the first conductive layer sub-
sequently filled at the bottom of the first groove 213 to
be staggered from the second gate subsequently filled
in the second groove 221 in the direction perpendicular
to the surface of the substrate 20, so that the presence
of the first conductive layer does not affect the perform-
ance of the second gate.
[0046] The depth of the first groove 213 in the substrate
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20 is associated with the resistance of the first gate sub-
sequently formed in the first groove 213 and the threshold
voltage of the first gate structure. Specifically, the first
gate structure includes a first gate and a first gate die-
lectric layer. Where the thickness of the first gate dielec-
tric layer is same, the deeper the depth of the first groove
213 is, the larger the cross-sectional area of the first gate
subsequently formed is in the direction perpendicular to
the substrate 20, so that the resistance of the first gate
is less in the extending direction of the word line. In ad-
dition, where the same conductive material is filled, the
deeper the depth of the first groove 213 is, the lager the
size of the first gate is, the greater the intensity of the
electric field of the first gate is, so that the threshold volt-
age of the first gate structure is lower.
[0047] In this example, the first groove 213 has a first
depth in the substrate 20, and the second groove 221
has a second depth in the substrate 20. There is a first
depth difference between the first depth and the second
depth. The first depth difference d1 is 10% to 50%, for
example, 20%, 30% or 40% of the depth of the first groove
213. When the first depth difference d1 is too small, it is
not advantageous to reduce the resistance of the word
line in the second isolation structure 212, and it is prone
for the first conductive layer subsequently formed to over-
lap with the front projection of the second gate filled in
the second groove 221 in the direction parallel to the
surface of the substrate, thereby affecting the perform-
ance of the second gate. When the first depth difference
d1 is too large, it is prone to cause etching defects due
to the overlarge width-depth ratio.
[0048] In this example, in the etching process, a third
groove 215 is formed in the first isolation structure 211,
and a first groove 213 is formed in the second isolation
structure 212. The width of the opening of the third groove
215 is less than the width of the opening of the first groove
213 in the direction parallel to the surface of the substrate
20. The depth of the third groove 215 is less than that of
the first groove 213 due to the etch loading effect. As the
width of the opening of the third groove 215 is less than
that of the first groove 213, and the depth of the third
groove 215 is less than that of the first groove 213, under
the same thickness of the gate dielectric layers and the
same conductive material of the gate, the threshold volt-
age of the gate structure in the third groove 215 is lower
than that of the gate structure in the first groove 213, so
that electrons of the active areas 22 at both sides of the
second isolation structure 212 are prone to be actuated
to gather in the channel region below the second isolation
structure 212, thereby causing electronic transitions and
signal interference.
[0049] As an illustrative example, the gate in the sec-
ond isolation structure 212 is adjusted to increase the
gate threshold voltage, that is, the gate structure in the
second isolation structure 212 is different from that in the
first isolation structure 211, and only the first conductive
layer is formed subsequently in the second isolation
structure 212. In fact, the first conductive layer may also

be filled in the third groove 215. In other words, the ma-
terial of the gate structure in the third groove 215 is the
same as that of the gate structure in the first groove 213.
[0050] In this example, the gate structure in the first
groove 213 is referred to as a first gate structure, the gate
structure in the active area 22 is referred to as a second
gate structure, and the gate structure in the third groove
215 is referred to as a third gate structure. The material
of the third gate structure is the same as that of the second
gate structure.
[0051] Referring to FIGs. 8 and 9, a first gate dielectric
layer 214 covering the bottom surface and sidewalls of
the first groove 213 and a second gate dielectric layer
222 covering the bottom surface and sidewalls of the
second groove 221 are formed.
[0052] In this example, in the same deposition process,
the first gate dielectric layer 214 and the second gate
dielectric layer 222 are formed. The material of the first
gate dielectric layer 214 is the same as that of the second
gate dielectric layer 222. In addition, the first gate dielec-
tric layer 214 is also located above the active area 22.
[0053] The thickness of the first gate dielectric layer
214 is associated with the threshold voltage of the first
gate structure and the resistance of the word line in the
second isolation structure 212. Specifically, the thicker
the first gate dielectric layer 214 is, the greater the iso-
lation effect of the first gate dielectric layer 214 on the
electric field of the first gate is. In addition, the first gate
dielectric layer 214 is relatively thick, the reserved space
of the first gate is less, the size of the first gate is smaller,
the intensity of electric field of the first gate is less, and
the threshold voltage of the first gate structure is higher.
In addition, the less the size of the first gate is, the less
the resistance of the word line in the second isolation
structure 212 is.
[0054] To reach both a higher threshold voltage of the
first gate structure and a lower resistance of the word
lines in the second isolation structure 212, the first gate
dielectric layer 214 can be provided so that its first thick-
ness d2 in the direction perpendicular to the surface of
the substrate 20 is thicker than its second thickness d3
in the direction parallel to the surface of the substrate 20.
[0055] In this example, referring to FIGs. 10 to 13, a
first deposition process is performed to form a first con-
ductive layer 23 filled at the bottom of the first groove 213.
[0056] The first deposition process includes the follow-
ing acts. A first conductive film 231 filled up in the first
groove 213 and the second groove 221 is formed. The
first conductive film 231 is etched to form a first conduc-
tive layer 23 filled only at the bottom of the first groove
213.
[0057] In this example, the work function of the material
of the first conductive layer 23 is greater than that of the
material of the second conductive layer subsequently
formed. In this way, it is advantageous to increase the
work function of the first gate in the second isolation struc-
ture 212, thereby increasing the threshold voltage of the
first gate structure. The higher the threshold voltage of
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the first gate structure is, the more difficult it is to form a
channel under the same operating voltage, that is, the
more difficult it is for electrons to transition from the active
area 22 on one side of the second isolation structure 212
towards the other active area 22 on the other side of the
second isolation structure 212. By doing so, it is advan-
tageous to reduce signal interference between the active
areas 22 at two adjacent sides of the second isolation
structure 212.
[0058] In this example, the material of the first conduc-
tive layer 23 includes at least one of titanium nitride, tung-
sten, nickel, or cobalt. The material of the first conductive
layer 23 includes tungsten, and the crystal orientations
of the tungsten of the first conductive layer 23 include
[100] and [110]. It is noted that in the case that the material
of the second conductive layer subsequently formed is
also tungsten, the crystal orientation of the tungsten of
the second conductive layer includes [111], [113] or
[116], that is, the work function of the tungsten of the
second conductive layer is less than that of the tungsten
of the first conductive layer 23.
[0059] In this example, in the direction perpendicular
to the surface of the substrate 20, the thickness of the
first conductive layer 23 is in a range of 1 nm to 5 nm,
for example, 2 nm, 3 nm, or 4 nm. In the case that the
thickness of the first conductive layer 23 is too thin, the
increase of the threshold voltage is less, so that the sup-
pression of signal interference is weaker. In the case that
thickness of the first conductive layer 23 is too thick, the
performance of the second gate structure in the active
area 22 may be affected.
[0060] In this example, before forming the first conduc-
tive layer 23, a first blocking layer (not shown) covering
the bottom surface and sidewalls of the first gate dielectric
layer 214 and a second blocking layer (not shown) cov-
ering the bottom surface and sidewalls of the second
gate dielectric layer 222 are also formed. The material
of the first blocking layer may be the same as that of the
second blocking layer. The blocking layer is configured
to block the migration of metal ions in the gate towards
the gate dielectric layer and the substrate 20. The first
blocking layer and the second blocking layer may be
formed in the same process.
[0061] Referring to FIGs. 14 and 15, a second depo-
sition process is performed to form a second conductive
layer 24. The second conductive layer fills on the first
conductive layer 23 and in the second groove 221.
[0062] In this example, the first conductive layer 23 and
the second conductive layer 24 filled in the first groove
213 form a first gate; and the first gate and the first gate
dielectric layer 214 form a first gate structure. The second
conductive layer 24 filled in the second groove 221 forms
a second gate; and the second gate and the second gate
dielectric layer 222 form a second gate structure.
[0063] Referring to FIGs. 16 and 17, an isolation layer
25 is formed.
[0064] The isolation layer 25 is configured for electrical
isolation. The material of the isolation layer 25 includes

silicon nitride.
[0065] In this example, as compared to the second
gate, the first gate further has a first conductive layer with
a greater work function of material, so that the first gate
structure has a higher threshold voltage than the second
gate structure. In the case that the operating voltage ap-
plied to the first gate remains unchanged, as the thresh-
old voltage of the first gate structure increases, the
number of actuated electrons decreases, then the
number of electrons gathered in the channel region below
the isolation structure decreases, so that it is difficult to
form the channel. In this way, it is difficult for the electrons
to transition from one active area to another through the
channel region, thereby reducing signal interference be-
tween the active areas at both sides of the isolation struc-
ture.
[0066] Correspondingly, an example of the disclosure
further provides a memory which may be formed by the
method for manufacturing a memory described above.
[0067] Referring to FIGs. 16 and 17, the memory in-
cludes: a substrate 20 including an isolation structure 21
and an active area 22 located between adjacent isolation
structures 21; a first gate structure (not shown) located
in a first groove 213 in the isolation structure 21, in which
the first gate structure includes a first gate (not shown)
filled in the first groove 213, and the first gate includes a
first conductive layer 23 filled at the bottom of the first
groove 213 and a second conductive layer 24 located
above the first conductive layer 23, and the work function
of the material of the first conductive layer 23 is greater
than that of the material of the second conductive layer
24; a second gate structure (not shown), in which the
second gate structure is located in the second groove
221 of the active area 22, and the second gate structure
includes a second gate (not shown) filled in the second
groove 221, and the material of the second gate is the
same as that of the second conductive layer.
[0068] In this example, the first gate structure includes
a first gate dielectric layer 214 covering the bottom sur-
face and sidewalls of the first groove 213, and the second
gate structure includes a second gate dielectric layer 222
covering the bottom surface and sidewalls of the second
groove 221. The material of the first gate dielectric layer
214 is the same as that of the second gate dielectric layer
222.
[0069] In this example, the depth of the first gate in the
substrate 20 is greater than that of the second gate in
the substrate 20.
[0070] In this example, the isolation structure 21 further
includes a third groove (not shown). In the direction par-
allel to the surface of the substrate 20, the width of the
opening the first groove 213 is greater than that of the
third groove. The third groove is filled with the third gate
structure whose material is the same as that of the sec-
ond gate structure.
[0071] In this example, in the direction perpendicular
to the surface of the substrate 20, the top surface of the
first conductive layer 23 is lower than or flush with the
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bottom surface of the second gate.
[0072] In this example, the first gate structure further
includes a first blocking layer located between the first
gate and the first gate dielectric layer 214, and the second
gate structure further includes a second blocking layer
located between the second gate and the second gate
dielectric layer 222. The material of the first blocking layer
is the same as that of the second blocking layer.
[0073] In this example, in the direction perpendicular
to the surface of the substrate 20, the thickness of the
first conductive layer 23 is in a range of 1 nm to 5 nm,
for example, 2 nm, 3 nm, or 4nm.
[0074] In this example, the material of the first conduc-
tive layer 23 includes at least one of titanium nitride, tung-
sten, nickel or cobalt. The material of the first conductive
layer 23 comprises tungsten, and the crystal orientations
of the tungsten of the first conductive layer 23 include
[100] and [110]. It is noted that in the case that the material
of the second conductive layer subsequently formed is
also tungsten, and the crystal orientation of the tungsten
of the second conductive layer includes [111], [113] or
[116], that is, the work function of the tungsten of the
second conductive layer is less than that of the tungsten
of the first conductive layer 23.
[0075] In this example, as compared to the second
gate, the first gate further has a first conductive layer with
a greater work function of material, so that the first gate
structure has a higher threshold voltage than the second
gate structure. In the case that the operating voltage ap-
plied to the first gate remains unchanged, the threshold
voltage of the first gate structure increases, the number
of electrons capable of being actuated by the operating
voltage decreases, and the number of electrons gathered
in the channel region below the isolation structure de-
creases, so that it is more difficult to form the channel.
In this way, it is difficult for electrons to transition from
one active area to another through the channel region,
thereby reducing signal interference between the active
areas at both sides of the second isolation structure.
[0076] It will be appreciated by those of ordinary skill
in the art that the above-described examples are specific
examples for achieving the disclosure, and that various
modifications may be made in form and detail in practical
applications without departing from the spirit and scope
of the disclosure. Any person skilled in the art may make
respective changes and modifications without departing
from the spirit and scope of the disclosure, and therefore
the scope of protection of the disclosure should be limited
by the scope defined by the claims.

Claims

1. A memory, comprising,

a substrate, wherein the substrate comprises an
isolation structure and an active area between
adjacent isolation structures;

a first gate structure, wherein the first gate struc-
ture locates in a first groove of the isolation struc-
ture, and comprises a first gate filled in the first
groove, and the first gate comprises a first con-
ductive layer filled at a bottom of the first groove
and a second conductive layer located above
the first conductive layer, and a work function of
a material of the first conductive layer is greater
than a work function of a material of the second
conductive layer; and
a second gate structure, wherein the second
gate structure locates in a second groove of the
active area, and comprises a second gate filled
in the second groove, and a material of the sec-
ond gate is same as the material of the second
conductive layer.

2. The memory of claim 1, wherein the first gate struc-
ture comprises a first gate dielectric layer covering
a bottom surface and sidewalls of the first groove,
and the second gate structure comprises a second
gate dielectric layer covering a bottom surface and
sidewalls of the second groove, and a material of the
first gate dielectric layer is same as a material of the
second gate dielectric layer.

3. The memory of claim 2, wherein a thickness of the
first gate dielectric layer in a direction perpendicular
to a surface of the substrate is greater than a thick-
ness of the first gate dielectric layer in a direction
parallel to the surface of the substrate.

4. The memory of claim 2, wherein the first gate struc-
ture further comprises a first blocking layer covering
a surface of the first gate dielectric layer, and the first
blocking layer is configured to block a migration of
metal ions in the first gate towards the first gate di-
electric layer.

5. The memory of claim 4, wherein the second gate
structure further comprises a second blocking layer
covering a surface of the second gate dielectric layer,
and the second blocking layer is configured to block
a migration of metal ions in the second gate towards
the second gate dielectric layer.

6. The memory of claim 5, wherein a material of the
first blocking layer is same as a material of the sec-
ond blocking layer.

7. The memory of claim 1, wherein a depth of the first
gate in the substrate is greater than a depth of the
second gate in the substrate.

8. The memory of claim 7, wherein the first groove has
a first depth in the substrate, the second groove has
a second depth in the substrate, and a difference
between the first depth and the second depth is 10%
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to 50% of the first depth.

9. The memory of claim 1, wherein the isolation struc-
ture further comprises a third groove that has an
opening width less than an opening width of the first
groove in a direction parallel to a surface of the sub-
strate, the third groove is filled with a third gate struc-
ture, and the third gate structure has a material same
as a material of the second gate structure.

10. The memory of claim 1, wherein the isolation struc-
ture further comprises a third groove that has an
opening width less than an opening width of the first
groove in a direction parallel to a surface of the sub-
strate, and the third groove is filled with a third gate
structure, and the third gate structure has a material
same as a material of the first gate structure.

11. The memory of claim 1 wherein in a direction per-
pendicular to a surface of the substrate, a top surface
of the first conductive layer is lower than or flush with
a bottom surface of the second gate.

12. The memory of claim 1, wherein in a direction per-
pendicular to a surface of the substrate, a thickness
of the first conductive layer is in a range of 1 nm to
5 nm.

13. The memory of claim 1 or 12, wherein the material
of the first conductive layer comprises at least one
of titanium nitride, tungsten, nickel or cobalt.

14. The memory of claim 13, wherein the material of the
first conductive layer comprises tungsten, crystal ori-
entations of the tungsten in the first conductive layer
comprise [100] and [110].

15. The memory of claim 14, wherein the material of the
second conductive layer comprises tungsten, and a
crystal orientation of the tungsten of the second con-
ductive layer comprises [111], [113], or [116].

16. A method for manufacturing a memory, comprising,

providing a substrate, the substrate comprising
an isolation structure and an active area be-
tween adjacent isolation structures;
performing an etching process to form a first
groove in the isolation structure and a second
groove in the active area;
performing a first deposition process to form a
first conductive layer filled at bottom of the first
groove; and
performing a second deposition process to form
a second conductive layer filled above the first
conductive layer and in the second groove, the
first conductive layer having a work function
greater than a work function of the second con-

ductive layer, the first conductive layer filled in
the first groove and the second conductive layer
forming a first gate, and the second conductive
layer filled in the second groove forming a sec-
ond gate.

17. The method of claim 16, further comprising: before
performing the first deposition process, forming a
first gate dielectric layer covering a bottom surface
and sidewalls of the first groove and a second gate
dielectric layer covering a bottom surface and side-
walls of the second groove, and a material of the first
gate dielectric layer is same as a material of the sec-
ond gate dielectric layer.

18. The method of claim 17, further comprising: before
performing the first deposition process, forming a
first blocking layer covering a surface of the first gate
dielectric layer, the first blocking layer being config-
ured to block a migration of metal ions in the first
gate towards the first gate dielectric layer.

19. The method of claim 18, wherein the first blocking
layer and a second blocking layer covering a surface
of the second gate dielectric layer are formed in same
process, and the second blocking layer is configured
to block a migration of metal ions in the second gate
towards the second gate dielectric layer.

20. The method of claim 16, wherein in a direction per-
pendicular to a surface of the substrate, a depth of
the first groove of the isolation structure is greater
than a depth of the second groove of the active area.
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